Sensorimotor integration deficits are routinely observed in both schizophreniform and mood-disordered psychoses. Neurobiological theories of schizophrenia and related psychoses have proposed that aberrations in large-scale cortico-thalamic-cerebellar-thalamic-cortical loops may underlie integration abnormalities, and that such dysfunctional connectivity may be central to the pathophysiology. In this study, we utilized a basic mechanoreception task to probe cortical-cerebellar circuitry in early-onset psychosis. Ten adolescents with psychosis and 10 controls completed unilateral tactile stimulation of the right and left index finger, as whole-head magnetoencephalography (MEG) data were acquired. MEG data were imaged in the frequency domain, using spatial filtering, and the resulting event-related synchronizations and desynchronizations (ERS/ERD) were subjected to voxel-wise analyses of group and task effects using statistical parametric mapping. Our results indicated bilateral ERD activation of cerebellar regions and postcentral gyri in both groups during stimulation of either hand. Interestingly, during left finger stimulations, adolescents with psychosis exhibited greater alpha and gamma ERD activity in right cerebellar cortices relative to controls. Subjects with psychosis also showed greater ERD in bilateral cerebellum and the right postcentral gyrus during right finger stimulation, and these differences were statistically stronger for higher frequency bins. Lastly, controls exhibited greater alpha ERS of the right postcentral gyrus during right finger stimulation. These findings provide new data on the neurodevelopmental trajectory of basic mechanoreception in adolescents, and also indicate aberrant cerebellar functioning in early-onset psychoses, especially in the right cerebellum, which may be the crucial dysfunctional node in cortico-thalamic-cerebellar-thalamic-cortical circuits.
Introduction
A disruption in systems-level neuronal coordination (i.e., dysfunctional connectivity) has been posited as central to the neurobiology of schizophrenia and other psychoses (Andreasen et al., 1996 (Andreasen et al., , 1998 Friston, 1998) . The majority of evidence supporting this notion has been gleaned from neuroimaging studies, but the concept is also consistent with cognitive descriptions of psychosis as the integration impairments found across sensorimotor tasks and in all sensory modalities (Hemsley, 1996; Silverstein et al., 1996; Gray, 1998; Altshuler et al., 2004; Bombin et al., 2005) could emerge from dysfunctional connectivity between involved neural systems. Friston and colleagues have suggested the key pathology may lie in synaptic mechanisms mediating operations of any given cortical region. These anomalous synaptic connections are thought to partially originate from the ascending neuromodulatory transmitter systems (e.g., dopamine, acetylcholine), which ostensibly modulate learning-based synaptic changes and are deviant in psychotic disorders (Friston, 1998) . Such synaptic abnormalities presumably would reduce the fidelity of interactions between constituent elements (i.e., brain regions) subserving a given cognitive act, and eventually produce further pathology in the individual elements as a secondary consequence of abnormal input-output dynamics (Friston and Frith, 1995; Friston, 1998) . By contrast, Andreasen et al. have proposed that aberrant circuitry in cortical-cerebellar-thalamic-cortical loops impairs information processing in psychosis by perturbing the temporal correlations amongst distributed brain systems (Andreasen et al., 1996; Andreasen 1997 Andreasen , 1998 . This disturbance in coordinating mental activity, termed "cognitive dysmetria," is argued to underlie sensory integration deficits as it would diminish the capacity to integrate incoming stimuli with memory representations, which is essential for developing adaptive responses to existing environmental parameters (Andreasen et al., 1996 (Andreasen et al., , 1998 (Andreasen et al., , 1999 . Dysmetria has been described as a
